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(54) Video-game apparatus, method of processing video game image, and computer-readable 
recording medium with stored video game program 



(57) When a player character moves closer to an 
opponent character, the viewpoint of a hypothetical 
camera which is capturing the image of the characters 
also moves closely to the characters, and a distance 
extractor determines the distance from the viewpoint of 
the hypothetical camera to an object model as an obsta- 
cle behind which one of the characters is concealed. 
Then, a transparency extractor obtains a transparency 

FIG.1 



level corresponding to the determined distance from a 
transparency information table. Using the obtained 
transparency level, an image data processor generates 
image data of pixels of the object model, and combines 
the generated image data with image data of pixels of 
the character. 
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Description 



The present invention relates to a video game 
apparatus for playing an action video game such as a 
combat video game or a competitive video game such s 
as a sports game in video game images displayed on a 
display screen which include game characters (compet- 
itive characters) movable in a pseudo-three-dimen- 
sional space containing object models of a pillar, a 
container, etc. as obstacles, a method of processing 10 
video game images in such a video game, and a com- 
puter-readable recording medium which stores a game 
program of such a video game. Description of the Prior 
Art: 

Some video game apparatus display video game 15 
images on a display screen which represent a pseudo- 
three<limensional space containing object models of 
pillars, obstacles, etc. When a combat video game, for 
example, is played on such a video game apparatus, a 
player character controlled by the game player and an 20 
opponent character controlled by the controller, includ- 
ing a CPU (Centra! Processing Unit), of the video game 
apparatus are displayed in the pseudo-three-dimen- 
sional space. In the displayed pseudo-three-dimen- 
sional space, the player character which moves in 25 
response to commands manually entered by the game 
player fights with the opponent character which is auto- 
matically moved by the controller acconding to a prede- 
termined control program and control data. The game 
player controls the player character in an attempt to 30 
deliver an attacking action such as a kick or a punch 
from the player character to the opponent character in 
order to cause damage to the opponent character. 

If the damage to the opponent character cannot be 
reduced below a certain level upon elapse of a prede- 35 
termined time or the player character suffers damage 
beyond a certain level due to attacking actions such as 
kicks or punches from the opponent character, then the 
combat video game is over. 

One problem with conventional combat video 4o 
games is that when the viewpoint of a hypothetical cam- 
era is located at a certain position in the field of the 
pseudo-three-dimensional space, an object model such 
as a pillar in the field comes in front of the viewpoint of 
the hypothetical camera, concealing on the display 45 
screen important battle information of a game character 
which represents whether the game character is squat- 
ting or jumping. 

According to a proposed solution, when the oppo- 
nent character, for example, is positioned behind an so 
object model such as a pillar, the object model is 
switched from an opaque rendition to a translucent ren- 
dition in its entirety, allowing the game player to see the 
opponent character through the translucent object 
model that overlaps the opponent character, 55 

Since the object model changes from the opaque 
presentation to the translucent presentation when the 
opponent character is brought behind the object model. 



the game player is able to acquire desired information of 
the opponent character behind the object model. How- 
ever, the game player who is viewing the displayed 
image feels somewhat strange and unnatural because 
the object model suddenly changes itself to the translu- 
cent appearance. 

It is therefore an object of the present invention to 
provide a video game apparatus which Is capable of 
allowing a game player to naturally acquire visual infor- 
mation of a game character positioned behind a dis- 
played object model in a video game without causing 
the game player to feel strange and unnatural. 

Another object of the present invention is to provide 
a method of processing video game images in such a 
video game. 

Still another object of the present invention is to 
provide a computer-readable recording medium which 
stores a game program of such a video game. 

According to the present invention, there is pro- 
vided a video game apparatus for playing a video game 
in a game image displayed on a display screen and 
including a game character movable in a pseudo-three- 
dimensional space containing an object model. The 
video game apparatus has translucent information stor- 
age means for storing transparency levels of pixels of an 
object model which con-espond to distances from the 
viewpoint of a hypothetical camera which is capturing 
an image of a game character, to the respective pixels 
of the object model, the transparency levels being 
higher as the distances are smaller, and transparency 
control means for determining distances from the view- 
point of the hypothetical camera to pixels of an object 
model as an obstacle behind which the game character 
is concealed as viewed from the viewpoint of the hypo- 
thetical camera, determining transparency levels corre- 
sponding to the determined distances, respectively, 
from the translucent information storage means, gener- 
ating image data of the pixels of the object model as the 
obstacle based on the determined transparency levels, 
and combining the generated image data with image 
data of the game character. 

Alternatively, in the above video game apparatus, 
the transparency control means may determine dis- 
tances from the viewpoint of the hypothetical camera to 
pixels of an object model positioned fonvard of the 
game character as viewed from the viewpoint of the 
hypothetical camera, determine transparency levels 
corresponding to the determined distances, respec- 
tively, from the translucent information storage means 
generate image data of the pixels of the object model 
based on the determined transparency levels, and com- 
bine the generated image data with image data of the 
game character. 

Further alternatively. In the above video game 
apparatus, the transparency control means may deter- 
mine distances from the viewpoint of the hypothetical 
camera to pixels of an object model if the object model 
IS positioned closer than the game character to the 
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viewpoint of the hypothetical camera, determine trans- 
parency levels corresponding to the determined dis- 
tances, respectively, from the translucent information 
storage means, generate image data of the pixels of the 
object model as the obstacle based on the determined 5 
transparency levels, combine the generated image data 
with image data of the game character, and fog a color 
of the object model if the object model is positioned far- 
ther than the game character from the viewpoint of the 
hypothetical camera. 70 

According to the present invention, there is also 
provided a method of processing a game image dis- 
played on a display screen and including a game char- 
acter movable in a pseudo-three<fimensjonal space 
containing an object model. The method comprises the 75 
steps of determining distances from the viewpoint of a 
hypothetical camera which is capturing an image of a 
game character to pixels of an object model as an 
obstacle behind which the game character is concealed 
as viewed from the viewpoint of the hypothetical cam- 20 
era, determining transparency levels corresponding to 
the determined distances, respectively, from a transpar- 
ency information table, the transparency levels being 
higher as the distances are smaller, generating image 
data of the pixels of the object model based on the 2s 
determined transparency levels, and combining the 
generated image data with image data of the game 
character. 

Alternatively, in the above method, distances from 
the viewpoint of a hypothetical camera which is captur- 30 
ing an image of a game character to pixels of an object 
model positioned forward of the game character as 
viewed from the viewpoint of the hypothetical camera 
may be determined. 

Further alternatively, in the above method, dis- 3s 
tances from the viewpoint of a hypothetical camera 
which is capturing an image of a game character to pix- 
els of an object model may be determined if the object 
model is positioned closer than the game character to 
the viewpoint of the hypothetical camera, and a color of 40 
the object model may be fogged if the object model is 
positioned farther than the game character from the 
viewpoint of the hypothetical Ceimera. 

According to the present invention, there is also 
provided a computer-readable recording medium stor- 45 
ing a control program for playing a video game in a 
game image displayed on a display screen and includ- 
ing a game character movable in a pseudo-three- 
dimensional space containing an object model. The 
control program comprises the steps of identifying an so 
object model as an obstacle behind which a game char- 
acter is concealed as viewed from the viewpoint of a 
hypothetical camera which is capturing an image of the 
game character, determining distances from the view- 
point of the hypothetical camera pixels of the object 55 
model, determining transparency levels con-espondlng 
to the determined distances, respectively, from a trans- 
parency information table, the transparency levels being 



higher as the distances are smaller, generating image 
data of the pixels of the object model teased on the 
determined transparency levels, and combining the 
generated image data with image data of the game 
character. 

Alternatively, in the above control program, an 
object model positioned forward of a game character as 
viewed from the viewpoint of a hypothetical camera 
which is capturing an image of the game character may 
be identified. 

Further alternatively, in the above control program, 
distances from the viewpoint of a hypothetical camera 
which is capturing an image of a game character to pix- 
els of an object model may be determined if the object 
model Is positioned closer than the game character to 
the viewpoint of the hypothetical camera, and a color of 
the object model may be fogged If the object model is 
positioned farther tiian tiie game character from the 
viewpoint of the hypothetical camera. 

The above and other objects, features, and advan- 
tages of the present invention will become apparent 
from the following description when taken in conjunction 
with the acconrpanying drawings which illustrate pre- 
ferred embodiments of the present invention by way of 
example, in which: 

FIG. 1 Is a block diagram of a video game appara- 
tus according to a first embodiment of the present 
invention; 

FIG. 2 is a block diagram of a functional arrange- 
ment for performing a transparency control proc- 
ess; 

FIG. 3 is a diagram showing a transparency coeffi- 
cient curve in the transparency control process; 
FIG. 4 is a diagram showing a transparency control 
processing range in the transparency control proc- 
ess; 

FIG. 5 Is a flowchart of a main routine and a display 
routine of the video game apparatus for playing a 
video game; 

FIG. 6 Is a flowchart of a transparency control proc- 
ess routine; 

FIG. 7 Is a view of a video game image displayed on 
a television monitor of the video game apparatus 
shown in FIG. 1 , tiie view showing an obstacle In an 
opaque rendition; 

FIG. 8 is a view of a video game image displayed on 
a television monitor of the video game apparatus 
shown in FIG. 1 , the view showing an obstacle in a 
slightiy translucent rendition; 
FIG. 9 is a view of a video game image displayed on 
a television monitor of tiie video game apparatus 
shown in FIG. 1 , the view showing an obstacle in a 
medlanly translucent rendition; 
FIG. 1 0 is a view of a video game image displayed 
on a television monitor of the video game apparatus 
shown in FIG. 1 , the view showing an obstacle in a 
maximally transparent rendition; and 
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FIG. 1 1 is a f towchart of a routine for switching 
between a translucent fogging process and an ordi- 
nary fogging process (color fogging process) 
according to a second embodiment of the present 
invention. 

5 

Preferred embodiments of the present invention will 
be described below with respect to a combat video 
game in which a player character controlled by a game 
player and an opponent character controlled by a video io 
game apparatus controller fight against each other in a 
pseudo-three-dimensional space displayed on a display 
screen. 



1st Embodiment: 



IS 



As shown in FIG. 1. a video game apparatus 1 
according to a first embodiment of the present Invention 
generally comprises an apparatus housing (not shown), 
a television monitor 2 for displaying video game images 20 
on its display screen 2a, an integrated amplifier 3 and a 
speaker 4 for radiating game sounds, and a computer- 
readable recording medium 5 which stores video game 
data including image data, audio data, and game pro- 
gram data. The computer-readable recording medium 5 2s 
may comprise a ROM which stores the video game data 
and game program data including an operating system, 
or a ROM cassette which comprises such a ROM and a 
plastic case housing the ROM, or an optical disk or a 
flexible disk. 

The apparatus housing accommodates therein an 
operation and control system which comprises a CPU 6 
for controlling various components, a bus 7 connected 
to the CPU 6 and comprising an address bus, a data 
bus, and a control bus. a RAM 8 connected to the bus 7 35 
for temporarily storing various data, a ROM 9 connected 
to the bus 7 as a means for storing translucency infor- 
mation, interfaces 10, 11 connected to the bus 7. a sig- 
nal processor 12 connected to the bus 7. an image 
display processor 13 connected to the bus 7. and inter- 4o 
faces 14. 15 connected to the bus 7. 

The ROM 9 has a transparency processing list table 
9a storing object models to be processed for transpar- 
ency control, which are obstacles such as pillars, con- 
tainers, etc. behind which a game character 45 
(competitive character) movable in a pseudo-three- 
dimensional space can be concealed, and a transpar- 
ency information table 9b storing transparency levels of 
pixels (dots) of object models which correspond to the 
distances of the pixels to the viewpoint of a hypothetical so 
camera which captures the image of the game charac- 
ter. The transparency levels are higher as the corre- 
sponding distances are smaller. 

The signal processor 12 includes a distance extrac- 
tor 12a and a transparency extractor 12b. The signal ss 
processor 12 primarily calculates the positions of game 
characters in a two-dimensional space, and generates 
and processes audio data. The signal processor 1 2 also 



causes the distance extractor 12a and the transparency 
extractor 12b to extract transparencies. 

The image display processor 13 includes an image 
data processor 13a. Based on calculated results from 
the signal processor 12, the image display processor 1 3 
stores image data to be displayed into a frame buffer 
memory 8a of the RAM 8. For effecting a transparency 
control process (described later on), the image display 
processor 13 stores image data to be processed by the 
transparency control process into the frame buffer 
memory 8a. 

Therefore, the CPU 6 controls the signal processor 
12 to effect various signal processing on the game data 
including image data, audio data, and game program 
data read from the recording medium 5. Based on the 
results of the signal processing, the CPU 6 also controls 
the image display processor 13 to store image data to 
be displayed and audio data to be reproduced into the 
frame buffer memory 8a. 

The interface 14 connected to the bus 7 is con- 
nected to a D/A converter 18 which is connected to the 
television monitor 2. The interface 14. the D/A converter 
18, and the television monitor 2 jointly make up an 
image display unit 19. The image data stored in the 
frame buffer memory 8a is supplied through the inter- 
face 1 4 and the D/A converter 18 to the television mon- 
itor 2, which displays game images on the display 
screen 2a based on the supplied image data. 

The interface 15 connected to the bus 7 is con- 
nected to a D/A converter 20 which is connected to the 
integrated amplifier 3 connected to the speaker 4. The 
interface 15, the D/A converter 20. the integrated ampli- 
fier 3, and the speaker 4 jointly make up an audio output 
unit 21 . The audio data stored in the frame buffer mem- 
ory 8a is supplied through the interface 15. the D/A con- 
verter 20, and the integrated amplifier 3 to the speaker 
4, which radiates game sounds based on the supplied 
audio dafa. 

A manual controller 17 which is manually operable 
by the game player is connected through an operation 
information interface 16 which is connected through the 
interface 1 1 to the bus 7. The manual controller 17. the 
operation information interface 16. and the interface 11 
jointly make up a manual control unit 22. When the 
game player operates the manual controller 16, the 
manual control unit 22 supplies commands to through 
the bus 7 to the CPU 6. which moves a player character 
displayed as an attentional character on the display 
screen 2a of the television monitor 2 as a video game 
proceeds. 

The recording medium 5 is connected through the 
interface 10 to the bus 7. The CPU 6, the RAM 8, the 
ROM 9. the interface 10. the signal processor 12, and 
the image display processor 13 jointly make up a con- 
troller 23. In the controller 23. the CPU 6 reads the 
game data from the recording medium 5, controls the 
signal processor 12 to effect various signal processing 
on the game data, and also controls the image display 
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processor 13 to store processed image and audio data 
into the frame buffer memory 8a. The recording medium 
5. the RAM 8, the ROM 9. and the interface 10 jointly 
make up a memory system 24. 

FIG. 2 shows in block form a functional arrange- s 
ment for performing a transparency control process. 

In FIG. 2, the CPU 6, which is part of a hypothetical 
camera viewpoint mover 31, controls tiie distance 
between competitive characters based on the game 
program in response to a character motion command 
supplied from the manual controller 17. 

The CPU 6, the RAM 8. the signal processor 12. 
and the image display processor 13 jointly n^ke up the 
hypothetical camera viewpoint mover 31. Based on a 
hypothetical camera viewpoint moving program of the 
game program, the CPU 6 controls the signal processor 
12 and the image display processor 13 to generate 
image data representing that the viewpoint of the hypo- 
thetical camera moves toward the competitive charac- 
ters as distar^e between the competitive characters 
becomes smaller, and the viewpoint of the hypothetical 
camera moves away from the competitive characters as 
distance between the connpetitive characters becomes 
greater, and stores the generated image data into the 
frame buffer memory 8a. 

The distance extractor I2a. the transparency 
extractor 12b, and the image data processor 13a jointly 
make up a transparency controller 30. When a game 
character movably displayed in a pseudo-three-dimen- 
sional space on the display screen 2a of the television 
monitor 2 is concealed t>ehlnd an object model in the 
pseudo-three-dimensional space during a video game, 
the transparency controller 30 determines the distance 
from the viewpoint of the hypothetical camera which is 
capturing the image of the game character to the inter- 
vening object model, determines a transparency level 
con-esponding the determined distance from the trans- 
parency information table 9b, acquires image data of 
the object model based on the determined transparency 
level, and combines the acquired image data with the 
image data of the game character which has already 
been stored in the frame buffer memory 8a according to 
a hidden-surface removal process. This process is 
referred to as the transparency control process. 

Specifically, the distance extractor 12a determines 
distances from the viewpoint of the hypothetical camera 
which Is capturing the image of the game character to 
pixels of the object model stored in the transparency 
processing list table 9a. behind which the game charac- 
ter is concealed. The transparency extractor 12b 
extracts transparency levels con-esponding to the dis- 
tances determined by the cfistance extractor 12a from 
the transparency information table 9b. The image data 
processor I3a acquires image data of the pixels of the 
object model using the transparency levels extracted by 
the transparency extractor 12b. and combines the 
acquired image data with image data of pixels of the 
game character which underlies the object. 



A specific example of functions performed by the 
transparency controller 30 will be described below. 

Rrst, a basic process of moving the viewpoint of the 
hypothetical camera will be described below. This proc- 
ess serves to keep competitive characters displayed on 
the display screen 2a (see also FIG. 7) at all times dur- 
ing a video game and to show details of the fight 
between the competitive characters. Specifically, when 
the competitive characters move away from each other, 
the hypothetical camera zooms out. i.e.. its viewpoint 
moves away from the competitive characters which are 
being displayed in respective left and right positions on 
the display screen 2a, and when the competitive char- 
acters move toward each other, the hypothetical camera 
zooms in. i.e.. its viewpoint moves toward the competi- 
tive characters which are being displayed in respective 
left and right positions on the display saeen 2a. At tiiis 
time, part of the body of each of the competitive charac- 
ters, e.g.. the waist or head, is used as a reference to 
determine the position of the competitive characters. 

The distances from the viewpoint of the hypotheti- 
cal camera to pixels of an object model behind which a 
game character is concealed vary as tiie viewpoint of 
the hypothetical camera moves toward or away from tiie 
competitive characters depending on the distance 
between the competitive characters which is controlled 
by the manual controller 17. For example, when tiie 
competitive characters move toward each other in order 
to engage in a combat fight, the viewpoint of the hypo- 
thetical camera moves toward the corrpetitive charac- 
ters, and when at least one of the competitive 
characters moves away from the otiier in order to avoid 
an attack waged by the other, the viewpoint of the hypo- 
thetical camera moves away from the competitive char- 
acters so tiial the competitive characters will stay 
displayed on tiie display screen 2a. The distance 
between the competitive characters varies as the game 
player manually operates the manual controller 17 to 
move tiie player character. As the distance between the 
competitive characters thus varies, the distance 
between the viewpoint of the hypothetical camera and 
the object model which acts as an obstacle to the hypo- 
thetical camera also varies. The fa-ansparencies of tiie 
respective pixels of the object model tiien vary depend- 
ing on the distance between the viewpoint of the hypo- 
thetical camera and the object model. 

In the combat game in which the two competitive 
characters fight against each other while moving in tiie 
pseudo-three<limensional space, the viewpoint of tiie 
hypothetical camera moves depending on the move- 
ment of tiie competitive characters in order to view tiie 
competitive characters laterally at all times, so that one 
of the competitive characters is displayed in a right posi- 
tion on the display screen 2a and the other in a left posi- 
tion on the display saeen 2a. This viewing setup allows 
the game player to maneuver the player character and 
judge the combat situation witii ease. Since the view- 
point of the hypothetical camera moves depending on 
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the movement of the competitive characters, an object 
model tends to be positioned as an obstacle between 
the competitive characters and the viewpoint of the 
hypothetical camera. Therefore, the above transpar- 
ency control process is carried out to change the trans- 5 
parency of the intervening object model through 
successive transparency levels or continuously. It is the 
usual practice to position the center of the viewpoint of 
the hypothetical camera intermediate between the com- 
petitive characters in view of providing a well balanced 10 
layout of displayed objects in the displayed images. 

The basic process of moving the viewpoint of the 
hypothetical camera has been described above. While 
there are several other additional processes of moving 
the viewpoint of the hypothetical camera, the viewpoint 15 
of the hypothetical camera is basically moved in a man- 
ner to display the player character in a natural looking 
manner on the display screen 2a so that the game 
player can maneuver the player character with utmost 
ease. 

20 

Obstacles such as pillars, containers, etc. are posi- 
tioned as object models in the pseudo-three-dimen- 
sional space in which the game characters are movable 
Those obstacles may cause the game characters to 
change their actions, and the game characters may use 2s 
those obstacles to take certain actions. e.g.. a triangular 
jump using a wall of an obstacle. Basically, however, 
movement of the viewpoint of the hypothetical camera Is 
not varied by obstacles. This is because if the positions 
of object models were taken into account in moving the 30 
viewpoint of the hypothetical camera, then it would likely 
for the game player to fail to view both tfie competitive 
characters properly depending on the viewpoint of the 
hypothetical camera, and the game player would possi- 
bly find it difficult to issue a command for the player as 
character to attack the opponent character. 

A color fogging process as a basis for performing 
the functions of the transparency controller 30 will be 
described below. 

According to the color fogging process, the dis- 40 
tance between an object model such as a background 
or a floor displayed on the display screen and the view- 
point of the hypothetical camera is calculated, and a 
color mixing ratio for a designated color is established 
depending on the calculated distance. Then, the color of 45 
the object model is mixed with the designated color at 
the established color mixing ratio for thereby making the 
object model look like a fogged object. For fogging a 
background, for example, displayed on the display 
screen, the color of the object model may progressively so 
approach the designated color as the object model 
becomes farther from the viewpoint of the hypothetical 
camera, or alternatively, the color of the object model 
may progressively approach the designated color as the 
object model becomes closer to the viewpoint of the ss 
hypothetical camera. The color logging process may be 
effected with respect to not only each polygon surface, 
but also each pixel in a polygon surface for changing the 



color of the pixel depending on the distance from the 
viewpoint of the hypothetical camera to the pixel, so that 
the polygon can be rendered in more natural colors. 

The functions of the transparency controller 30, i.e.. 
the transparency control process, can be performed on 
the basis of the above prindples of the color fogging 
process. Specifically, the transparency of an object 
model can be changed depending on the distance from 
the viewpoint of the hypothetical camera to the object 
model, e.g., the ti-ansparency of an object model can be 
lowered as the distance from the viewpoint of the hypo- 
thetical camera to the object model becomes greater 
This process is referred to as a translucent fogging 
process. According to the translucent fogging process 
color data of pixels of a game character and color data 
of pixels of an object model are mixed together at a pre- 
determined ratio, so that an image including the game 
character positioned behind the model object can be 
seen through the model object. According to the first 
embodiment, there are 256 transparency levels availa- 
ble for object models to be displayed on the display 
screen. These 256 transparency levels look continuous 
to the eye when displayed on the display screen. Tlie 
translucent fogging process is applicable to not only 
each polygon surface, but also each pixel in a polygon 
surface for changing the transparency of the pixel 
depending on the distance from the viewpoint of the 
hypothetical camera to the pixel, so that each pixel can 
be controlled in transparency. The transparency can be 
controlled using various system numerical values as 
parameters, e.g.. texture color data. 

With the translucent fogging process being 
employed, the transparency controller 30 can be imple- 
mented by a hardware arrangement which is capable of 
displaying three-dimensional polygons with texture 
mapping. Specifically the transparency of an object 
model as an object to be displayed is determined, then 
image data of pixels of the object model is acquired 
using the detennined ti-ansparency. and the acquired 
image data is combined with the image data of a game 
character, behind the object model, which has already 
been stored in the frame buffer memory 8a accorxding to 
a hidden-surface removal process, after which the com- 
bined image data is stored pixel by pixel in the frame 
buffer memory 8a. It is not necessary to decide whether 
the object model and the game character overlap each 
other or not. Consequentiy. an object model which over- 
laps a game character can be displayed translucentiy 
according to the ti-ansiucent fogging process. 

According to the translucent fogging process, an 
obstacle displayed in front of a game character moving 
in the pseudo-three-dimensional space as viewed from 
the hypothetical camera is made translucent at a trans- 
parent level depending on how close the viewpoint of 
the hypothetical camera is to the obstacle, thus prevent- 
ing the game character from being concealed by the 
oljstacle. When the transparency controller 30 is imple- 
mented by the above hardware arrangement, the trans- 
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lucent fogging process can be performed efficiently in 
terms of software-implemented processing without 
imposing too much burden on the CPU 6. Images dis- 
played on the display screen according to the translu- 
cent fogging process can be viewed naturally by the 5 
game player. Since the obstacle in front of the game 
character is translucent, the viewpoint of the hypotheti- 
cal camera can be moved without concern over the 
presence of the obstacle, and the game player can eas- 
ily recognize the combat situation for the game charac- 70 
ter and hence can maneuver the game character easily 
for fighting against the opponent character. 

In the translucent fogging process, a parameter is 
set, as described below, to can-y out the transparency 
control process in a predetermined attentional range 15 
between an object model and the viewpoint of the hypo- 
thetical camera for preventing a game character behind 
the object model from being concealed from view 
depending on the distance between the competitive 
characters. 20 

In the transparency control process, the transpar- 
ency of an object model overlapping a game character 
is lower as the object model is farther from the viewpoint 
of the hypothetical camera. As shown in FIG. 3, the 
transparency can vary through 256 transparent levels 25 
ranging from levels "0" to "255" along a hyperbolic trans- 
parency coefficient curve Q depending on the distance 
z from the viewpoint of the hypothetical camera to the 
object model along a Z-axis direction normal to the dis- 
play screen 2a. Specifically, the transparency 30 
decreases hypert>olically as the distance z increases. 
Alternatively, the transparency may decrease linearly 
along a linear along transparency coefficient curve R as 
the distance z increases. 

In FIG. 4, the viewpoint of the hypothetical camera ss 
is located at a position K1. and a game character is 
located at a position K2. When an object model is posi- 
tioned farther than the position K2 from the position K1 , 
the transparency control process is canceled, making 
the object model fully opaque. 4o 

Specifically, the parameter in the translucent fog- 
ging process is set to a value in a transparency control 
range P shown hatched in FIG. 4. which lies between a 
boundary FAR where an object model looks fully 
opaque and a boundary NEAR where an object model 45 
has the maximum transparency In the transparency 
control range P. FAR > NEAR. In FIG. 4, the position K2 
of the game character is located on the boundary FAR. 
and the boundary NEAR is located between the bound- 
ary FAR and the position K1 . Therefore, when the object so 
model is positioned farther than the position K2 from the 
position K1. the transparency control process is can- 
celed. 

The translucent fogging process is similar to the 
color fogging process except that the transparency of 55 
the object model, rather than the color of the object 
model, is modulated. The modulated transparency, rep- 
resented by OUT. is calculated from original color data. 



represented by A. of the object model and a parameter, 
represented by FOG, in the translucent fogging process 
as follows: 

OUT = A X FOG 

A corrective value ADJ is further added to the mod- 
ulated transparency OUT, producing a final modulated 
transparency OUT, as follows: 

OUT = A X FOG + ADJ 

The final modulated transparency OUT thus calcu- 
lated prevents the object model from becoming fully 
transparent even if its transparency is maximum. This is 
because the video game can be played more snrxjothly 
when the object model is displayed as an obscure 
image and can be confirmed for its position even though 
its transparency is maximum. 

When the viewpoint of the hypothetical camera 
moves toward the object model into, the transparency 
control range P beyond the boundary NEAR, the trans- 
parency of the object model increases stepwise through 
the 256 levels, continuously to the eye. so that the 
object model changes from an opaque rendition to a 
translucent rendition and then to a transparent rendi- 
tion. 

FIG. 5 shows a main routine and a display routine 
of the video game apparatus for playing a video game. 

In the main routine in step SI , the CPU 6 controls 
various parts of the video game apparatus to move 
competitive characters in a pseudo-three-dimensional 
space containing object models as obstacles based on 
the game program and commands supplied from the 
manual controller 17. In the next display routine in step 
S2, a game image is displayed on the display screen 2a 
of the television monitor 2. 

FIG. 6 shows a transparency control process rou- 
tine. 

In the transparency control process routine, a trans- 
lucent setting is first selected from a choice of 
opaque/translucent settings in step S1 1 . Then, a fog- 
ging process is selected from a choice of fogging/no 
fogging processes in step SI 2. Thereafter, fogging set- 
tings are made to establish the distance up to a bound- 
ary between opaque and translucent ranges and the 
distance up to a boundary where the transparency is 
maximum, in step S13. Then, a parameter for displaying 
object models as translucent images in order to modu- 
late the transparency is established in step SI 4. 

Using the settings established in steps S1 1 - S14, 
model images in the transparency control process are 
displayed on the display screen 2a of the television 
monitor 2 in step SI 5. The displayed model images are 
game images of a comt>at video game as shown in 
FIGS. 7 through 10. 

As shown in FIG. 7. a pseudo-three-dimensional 
space containing a container 41 as an object model 
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which is an obstacle is displayed on the display screen 
2a, the pseudo-three-dimensional space representing a 
space on the top of a building, for example. An oppo- 
nent character 42 which is controlled by the controller 
23 and a player character 43 which is controlled by the 
manual controller 17 operated by the game player are 
also displayed in the pseudo-three<limensional space 
on the display screen 2a. In FIG. 7, the opponent char- 
acter 42 and the player character 43 are spaced from 
each other after having made offensive and defensive 
actions. At this time, the lower part of the opponent 
character 42 is positioned behind and concealed by the 
container 41 , as viewed from the viewpoint of the hypo- 
thetical camera. 

When the game player issues a character motion 
command from the manual controller 1 7 to the CPU 6 to 
move the player character 43 to the opponent character 
42 in order to attack the opponent character 42. the 
CPU 6 controls the player character 43 to move to the 
opponent character 42 based on the game program 
according to the supplied character motion command. 
The player character 43 as it moves to the opponent 
character 42 is now displayed on the display screen 2a. 
At the same time, the CPU 6 controls the signal proces- 
sor 1 2 and the image display processor 1 3 based on the 
hypothetical camera viewpoint moving program of the 
game program to move the viewpoint of the hypothetical 
camera toward the characters 42, 43 as the distance 
between the characters 42, 43 becomes smaller. There- 
fore, the characters 42. 43 as they get closer to each 
other and to the viewpoint of the hypothetical camera 
are displayed on the display screen 2a. 

When the player character 43 moves closer to the 
opponent character 42 and comes into the transparency 
control range P beyond the boundary FAR, the distance 
extractor 12a determines the distances from the view- 
point of the hypothetical camera to pixels of the con- 
tainer 41 stored in the transparency processing list table 
9a. The transparency extractor 12b extracts transpar- 
ency levels con-esponding to the distances determined 
by the distance extractor 12a from the transparency 
information table 9b. The image data processor 13a 
acquires image data of the pixels of the container 41 
using the transparency levels extracted by the transpar- 
ency extractor 12b. and combines the acquired image ^ 
data with image data of pixels of the opponent character 
42 which underlies the container 41 . 

As a result, as shown in FIG. 8, the container 41 is 
displayed in a slightly translucent rendition, showing 
obscure legs of the opponent character 42 there- i 
through. The thighs of the opponent character 42 are 
not visible because pixels of an upper portion of the 
container 41 which overlaps the thighs of the opponent 
character 42 are remoter from the viewpoint of the hypo- 
thetical camera and hence less transparent than the s 
rest of the container 41. This is because the transpar- 
ency control process is earned out on each pixel, not 
each polygon surface, of object models. 



As the player character 43 moves closer to the 
opponent character 42. the viewpoint of the hypothetical 
camera also moves toward the characters 42. 43. The 
distance extractor 12a then determines the distance 

5 from the viewpoint of the hypothetical camera to the 
container 41 . The transparency extractor 12b extracts a 
higher transparency level corresponding to the distance 
determined by the distance extractor 12a from the 
transparency information table 9b Using the extracted 

10 higher transparency level, the image data processor 
13a acquires image data of the container 41 . and com- 
bines the acquired image data with image data of the 
opponent character 42 which underlies the container 
41. 

15 At this time, as shown in FIG. 9. the container 41 is 
displayed in a medianly translucent rendition, showing 
the thighs and legs and of the opponent character 42 
therethrough. Part of the thighs of the opponent charac- 
ter 42 is not visible because pixels of an upper portion of 
?o the container 41 which overlaps the part of the thighs of 
the opponent character 42 are remoter from the view- 
point of the hypothetical camera and hence less trans- 
parent than the rest of the container 41 . 

Upon further movement of the player character 43 
'5 closer to the opponent character 42 beyond the bound- 
ary NEAR, the viewpoint of the hypothetical camera fur- 
ther moves toward the characters 42. 43. The distance 
extractor 12a then determines the distance from the 
viewpoint of the hypothetical camera to the container 
0 41. The transparency extractor 12b extracts a higher 
transparency level corresponding to the distance deter- 
mined by the distance extractor 12a from the transpar- 
ency information table 9b. Using the extracted higher 
transparency level, the image data processor 13a 
5 acquires image data of the container 41 . and combines 
the acquired image data with image data of the oppo- 
nent character 42 which underlies the container 41 . 

At this time, as shown in FIG. 10. the container 41 
is displayed in a maximally transparent rendition. How- 
' ever, since the con-ective value ADJ is added to the 
transparency of the container 41 . the container 41 is not 
fully translucent though its transparency is maximum, 
so that the container 41 can visually be confirmed for its 
existence. As indicated by a hatched region 41a of the 
container 41, a portion of the container 41 remains 
slightly translucent over the opponent character 42. 

According to the first emtxxiiment. as described 
above, when the game player sends a command to 
reduce the distance between the game characters from 
the manual controller 17 to the hypothetical camera 
viewpoint mover 31. the viewpoint of the hypothetical 
camera is moved toward the game characters. Because 
the transparencies of the pixels of an object model as 
an obstacle to the viewpoint of the hypothetical camera 
become higher as the distance from the viewpoint of the 
hypothetical camera to the pixels of the object model 
becomes smaller, when the viewpoint of the hypotheti- 
cal camera is moved toward the object model, the trans- 
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parencies of the pixels of the object model increase 
from the translucent rerxlition in a three-dimensional 
perspective, allowing one of the game characters 
behind the object model to be seen through the object 
model. Consequently, the game player can acquire vis- 
ual information of the game character behind the object 
model naturally without feeling strange, and hence can 
play the video game smoothly. 

As the distances from the viewpoint of the hypothet- 
ical camera to the pixels of the object model overlapping 
the game character are reduced, the transparencies of 
the pixels of the object model increase. An object model 
which is farther than the game character from the view- 
point of the hypothetical camera remains opaque. This 
transparency control process offers the following advan- 
tage: When a game character enters a hole in a castle 
and the viewpoint of the hypothetical camera moves 
toward a castle wall on one side of the hole, a castle wall 
on the opposite side of the hole remains opaque, and 
the transparency of the castle wall overlapping the 
game character increases in a three-dimensional envi- 
ronment, for thereby allowing the game player to be 
seen through the castle wall. As a result, the game 
player can obtain visual information of the game charac- 
ter in the hole naturally without feeling strange, and 
hence can play the video game smoothly 

The transparency control process is thus effected 
on each pixel of an object nxxlel and controls its trans- 
parency in terms of the depth, of the object nrxxlei. As 
the viewpoint of the hypothetical camera approaches an 
object model, the transparency of the object model pro- 
gressively increases, permitting a game diaracter 
behind the object model to be seen progressively 
clearly through the object model. Thus, the game player 
can visually recognize the game character behind the 
object model, and hence can play the video game with- 
out fail. 

The transparency control process is limited to cer- 
tain object models, and not applied to thin objects such 
as bars and grids, inherently transparent objects such 
as glass panels, and other objects such as floors and 
background objects which do not need to be made 
transparent. As a consequence, the burden on the con- 
troller 23 for executing the transparency control process 
is relatively small. 

2nd Embodiment: 

In the first embodiment, the transparency control 
process is effected in a three-dimensional environment 
on pixels of an object model which is an obstacle con- 
cealing a game character as viewed from the viewpoint 
of the hypothetical camera which is capturing an image 
of the game character, and as the viewpoint of the hypo- 
thetical camera moves toward the object model, the 
transparency of the object model progressively 
increases a natural looking manner to allow the game 
character behind the object model to be seen through 



the object model. According to a second embodiment of 
the present Invention, the transparerx:y control process 
is effected in a three-dimensional environment on pixels 
of any object model which is positioned closer to the 

5 viewpoint of the hypothetical camera than a game char- 
acter, not just an object model which is an obstacle con- 
cealing a game character as viewed from the viewpoint 
of the hypothetical camera, and as the viewpoint of the 
hypothetical camera moves toward the object model, 

10 the transparency of the object model progressively 
increases naturally to allow the game character behind 
the object model to be seen tiirough tiie object model. 
As a result, as with the first embodiment, an object 
model which is an obstacle concealing a game charac- 

15 ter as viewed from the viewpoint of the hypothetical 
camera which is capturing an image of the game char- 
acter is subject to the transparency control process on a 
pixel basis in a three-dimensional environment. In addi- 
tion, insofar as the transparency control range P 

20 extends in tiie Z-axis direction normal to the display 
screen 2a. any object model which is positioned closer 
to the viewpoint of the hypothetical camera than the 
game character is also subject to the transparency con- 
trol process on a pixel basis in a three-dimensional envi- 

25 ronment. 

The transparency control process according to the 
second embodiment is combined with the color fogging 
process as follows: 

Since the transparency confrol process, i.e.. tiie 

30 translucent fogging process, is based on the ordinary 
fogging process (color fogging process), when tiie 
translucent fogging process is executed, the color fog- 
ging process cannot simultaneously be executed. In 
order to execute the color fogging process in combina- 

35 tion with the ti-anslucent fogging process, switching 
needs to be made between the translucent fogging 
process and the color fogging process according to a 
software approach. 

Actually, the translucent fogging process is required 

40 for an object model that is positioned very closely to the 
viewpoint of the hypotiietical camera, and the color fog- 
ging process is usually effected on an object model 
such as a background object which is positioned far 
from the viewpoint of tiie hypothetical camera. There 

45 are not actual instances where both the translucent fog- 
ging process and the color fogging process are simulta- 
neously performed. By switching between tiie 
translucent fogging process and the color fogging proc- 
ess, however, it is possible to display object models sub- 
so jected to these processes apparently simultaneously on 
the display screen 2a. 

Switching is made between the translucent fogging 
process and the color fogging process according to the 
following conditions 1.2: 

55 

1. The color fogging process is performed on an 
object model that is farther than the competitive 
characters from the viewpoint of the hypothetical 
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camera. Stated otherwise, the translucent fogging 
process does not need to be effected on any obj^ 
model that is farther than the competitive charac- 
ters from the viewpoint of the hypothetical camera 
because such an object model does not conceal 
the competitive characters. 
2. The color fogging process is performed on an 
object model that is farther from the viewpoint of the 
hypothetical camera than a position where an 
object model would be made opaque by the trans- 
lucent fogging process, i.e., behind the competitive 
characters. 



This switching capability is effective in reducing the 
number of displayed object models that are made trans- 
lucent. Specifically, if the translucent fogging process 
were effected on all object models, then any object 
model whose transparency is zero and which is opaque 
to the eye would also be made translucent. In the color 
fogging process, however, an opaque setting can be 
made for any object model whose transparency is zero 
and which is opaque to the eye. Accordingly, the 
number of displayed object models that are made trans- 
lucent can be reduced by combining the translucent fog- 
ging process and the color logging process with each 
other. 

FIG. 11 shows a specific routine for switching 
between the translucent fogging process and the color 
fogging process. 

As shown in FIG. 11, the CPU 6 decides whether 
the player character controlled by the game player is 
positioned farther than an object model from the view- 
point of the hypothetical camera or not in step S31. If 
the player character is positioned farther than the object 
model from the viewpoint of the hypothetical camera, 
then the CPU 6 decides whether the object model is 
positioned farther than the boundary NEAR (see FIG. 4) 
from the viewpoint of the hypothetical camera and 
located within the transparency control range P or not in 
step S32. If the object model is positioned farther than 
the boundary NEAR from the viewpoint of the hypothet- 
ical camera and located within the transparency control 
range P. then the object model is processed and dis- 
played on the display screen 2a according to the trans- 
lucent fogging process in step S33. 

If the player character is positioned doser to the 
object model from the viewpoint of the hypothetical 
camera (NO in step S31). or if the object model is posi- 
tioned farther than the boundary FAR (see FIG. 4) from 
the viewpoint of the hypothetical camera (NO in step 
832), then the object model is processed and displayed 
on the display screen 2a according to the color fogging 
process in step S34. The actual distance up to the 
boundary FAR includes a certain con-ective value. 

While the transparency controller 30 can be imple- 
mented by a hardware arrangement, the transparency 
controller 30 can also be software-implemented to cal- 
culate a transparency level for an object model based 



on the distance between the viewpoint of the hypotheti- 
cal camera and the object model and to change the 
transparency of the object model based on the calcu- 
lated transparency If the functions of the transparency 
5 controller 30 are software-implemented, however, the 
CPU 6 suffers an increased burden, and relatively large 
object models that are processed and displayed look 
somewhat unnatural because the transparency of each 
object model is uniform. If the functions of the transpar- 
10 ency controller 30 are hardware-implemented, as 
described above, the transparency control process can 
be performed with less calculations, and the transpar- 
ency can be changed in not only each polygon surface, 
but also each pixel in a polygon surface. As a result, the 
IS transparency of an object model can be changed natu- 
rally even when the viewpoint of the hypothetical cam- 
era moves quickly. 

Furthermore, a large object model, e.g.. an object 
model which extends over a game character from a 
20 position in front of the game character to a position 
behind the game character, is not uniformly made either 
translucent or opaque. Instead, the portion of the object 
model behind the game character is made opaque, and 
the portion of the object model in front of the game char- 
ts acter is made substantially continuously translucent, 
allowing the game player to see the game character for 
performing the video game. 

The transparency controller 30 as hardware-imple- 
mented is capable of effecting the transparency control 
30 process on each pixel of an object model because each 
pixel has a distance z from the viewpoint of the hypo- 
thetical camera. However, the transparency controller 
30 as software-implemented needs to perform the 
transparency control process on each pixel of an object 
35 model with a high-speed microcomputer for achieving a 
desired processing speed. Alternatively, It is possible to 
achieve a desired processing speed by calculating only 
vertexes of each polygon and interpolating pixels from 
the calculated vertexes. 
40 According to the transparency control process 
described above, shapes and colors of back surfaces of 
object models that are three-dimensionally made trans- 
lucent pixel by pixel can be displayed, though not proc- 
essed in the illustrated embodiments. When shapes 
45 and colors of back surfaces of object models are dis- 
played, the object models are expressed more realisti- 
cally on the display saeen 2a, allowing the game player 
to obtain visual information of game characterB more 
accurately 

so The video game apparatus according to the present 
invention may be in the form of an arcade game 
machine, a home game machine, or a general personal 
computer. If the video game apparatus is in the form of 
an arcade game machine, then the manual controller 1 7 
55 has a joystick and various switches including shooting 
switches, and the image display unit 19 has the televi- 
sion monitor 2 such as a dedicated CRT or liquid display 
unit and a projection display screen. If the video game 



10 



19 



EP0 8d3 149 A2 



20 



apparatus is in the form of a home game machine, then 
the manual cx)ntrolIer 1 7 has a cross key and various 
control buttons, and the controller 23 is incorporated in 
the home game macN'ne, with a television set used as 
the image display unit 19. If the video game apparatus 5 
is in the form of a personal computer, then the manual 
controller 1 7 comprises a keyboard and a mouse, and 
the image display unit 19 comprises a graphic display 
unit, with the controller 23 being incorporated in the per- 
sonal computer. 

If the video game apparatus is in the form of a home 
game machine or a personal computer, then the game 
program is stored in a computer-readable game pro- 
gram storage medium such as a floppy disk, a CD- 
ROM, a magnetooptical disk, a DVD-ROM. or the like, is 
can be read into the home game machine or the per- 
sonal computer by a reader. 

As described above, the present invention provides 
a video game apparatus for playing a video game In a 
game image displayed on a display screen and includ- 20 
ing a game character movable in a pseudo-three- 
dimensional space containing an object model, com- 
prising: translucent information storage means for stor- 
ing transparency levels of pixels of an object model 
which correspond to distances from the viewpoint 0I a 25 
hypothetical camera which is capturing an image ol a 
game character, to the respective pixels of the object 
model, the transparency levels being higher as the dis- 
tances are smaller; and transparency control means for 
determining distances from the viewpoint of the hypo- 30 
thetical camera to pixels of an object model as an obsta- 
cle behind which the game character is concealed as 
viewed from the viewpoint of the hypothetical camera, 
determining transparency levels corresponding to the 
determined distances, respectively, from the translucent 35 
information storage means, generating image data of 
the pixels of the object model as the obstacle based on 
the determined transparency levels, and combining the 
generated image data with image data of the game 
character. 40 

The transparency control means may be provided 
with distance extracting means for. determining the dis- 
tances from the viewpoint of the hypothetical camera to 
the pixels of the object model; transparency extracting 
means for obtaining the transparency levels corre- 45 
sponding to the determined distances, respectively, 
from the translucent information storage means; and 
image data processing means for generating the image 
data of the pixels of the object model as the obstacle 
based on the obtained transparency levels, and combin- so 
ing the generated Image data with image data of the 
game character. 

The translucent information storage means may be 
provided with: means for storing object models to be 
processed for transparency control; and means for stor- 55 
ing the transparency levels of the pixels of the object 
model which correspond to the distances from the view- 
point of the hypothetical camera which is capturing the 



image of tiie game character, to the respective pixels of 
the object model, the transparency levels being higher 
as the distances are smaller. The transparency control 
means comprises: distance extracting means for deter- 
mining the distances from the viewpoint of the hypothet- 
ical camera to the pixels of the object model ; 
transparency extracting means for obtaining the trans- 
parency levels corresponding to the determined dis- 
tances, respectively, from the translucent information 
storage means: and image data processing means for 
generating the image data of the pixels of the object 
model as the obstacle based on the obtained transpar- 
ency levels, and combining the generated image data 
with image data of the game character. 

The game character includes a pair of competitive 
characters. The apparatus may be further provided with 
hypothetical camera viewpoint moving means for reduc- 
ing the distance from the viewpoint of the hypothetical 
camera to tiie competitive characters as the distance 
between the competitive characters is reduced. 

The transparency control means may be provided 
with distance extracting means for determining the dis- 
tances from the viewpoint of the hypothetical camera to 
tiie pixels of the object model based on tiie distance 
reduced by the hypothetical camera viewpoint moving 
means. 

The video game apparatus may further provided 
with control means for moving the viewpoint of the hypo- 
thetical camera depending on the movement of tiie 
competitive characters in order to view the competitive 
characters laterally at all times. 

Also, the present invention provides a video game 
apparatus for playing a video game in a game image 
displayed on a display screen and including a game 
character movable in a pseudo-three-dimensional 
space containing an object model, comprising: translu- 
cent information storage means for storing transpar- 
ency levels of pixels of an object model which 
correspond to distances from the viewpoint of a hypo- 
thetical camera which is capturing an image of a game 
character, to the respective pixels of the object model, 
the transparency levels being higher as the distances 
are smaller; and transparency control means for deter- 
mining distances from the viewpoint of the hypothetical 
camera to pixels of an object model positioned fbnvard 
of the game character as viewed from the viewpoint of 
tiie hypothetical camera, determining transparency lev- 
els corresponding to the determined distances, respec- 
tively, from tiie translucent information storage means, 
generating image data of the pixels of the object model 
tDased on the determined transparency levels, and com- 
bining the generated image data with image data of the 
game character. 

The transparency control means may be provided 
with: distance extracting means for determining the dis- 
tances from the viewpoint of the hypothetical camera to 
the pixels of the object model positioned forward of the 
game character; transparency extracting means for 
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Obtaining the transparency levels con-esponding to the 
determined distances, respectively, from the translucent 
information storage means; and image data processing 
means for generating the image data of the pixels of the 
object model based on the obtained transparency lev- 5 
els, and combining the generated image data with 
image data of the game character. 

The translucent information storage means may be 
provided with: means for storing object models to be 
processed for transparency control; and means for stor- 10 
ing the transparency levels of the pixels of the object 
model which correspond to the distances from the view- 
point of the hypothetical camera which is capturing the 
image of the game character, to the respective pixels of 
the object model, the transparency levels being higher 15 
as the distances are smaller. The transparency control 
means comprises: distance extracting means for deter- 
mining the distances from the viewpoint of the hypothet- 
ical camera to the pixels of the object model positioned 
fbnward of the game character; transparency extracting 20 
means for obtaining the transparency levels corre- 
sponding to the determined distances, respectively 
from the translucent information storage means; and 
image data processing means for generating the image 
data of the pixels of the object model based on the 25 
obtained transparency levels, and combining the gener- 
ated image data with image data of the game character. 

The game character includes a pair of competitive 
characters. The apparatus may be further provided with 
hypothetical camera viewpoint moving means for reduc- 30 
ing the distance from the viewpoint of the hypothetical 
camera to the competitive characters as the distance 
between the competitive characters is reduced. 

The transparency control means may be provided 
with distance extracting means for determining the dis- 3s 
tances from the viewpoint of the hypothetical camera to 
the pixels of the object model based on the distance 
reduced by the hypothetical camera viewpoint moving 
means. 

The video game apparatus may be further provided 4o 
with control means for moving the viewpoint of the hypo- 
thetical camera depending on the movement of the 
competitive characters in order to view the competitive 
characters laterally at all times. 

Further, the present invention provides a video 4s 
game apparatus for playing a video game in a game 
image displayed on a display screen and including a 
game character movable in a pseudo-three-dimensional 
space containing an object model, comprising: translu- 
cent information storage means for storing transpar- so 
ency levels of pixels of an object model which 
con-espond to distances from the viewpoint of a hypo- 
thetical camera which is capturing an image of a game 
character, to the respective pixels of the object model, 
the transparency levels being higher as the distances 55 
are smaller; and transparency control means for deter- 
mining distances from the viewpoint of the hypothetical 
camera to pixels of an object model if the object model 



is positioned closer than the game character to the 
viewpoint of the hypothetical camera, determining trans- 
parency levels corresponding to the determined dis- 
tances, respectively, from the translucent information 
storage means, generating image data of the pixels of 
the object model as the obstacle based on the deter- 
mined transparency levels, combining the generated 
image data with image data of the game character, and 
fogging a color of the object model if the object model is 
positioned farther than the game character from the 
viewpoint of the hypothetical camera. 

The transparency control means may be provided 
with: distance extracting means for determining the dis- 
tances from the viewpoint of the hypothetical camera to 
the pixels of the object model positioned closer than the 
game character to the viewpoint of the hypothetical 
camera; transparency extracting means for obtaining 
the transparency levels con-esponding to the deter- 
mined distances, respectively, from the translucent 
information storage means; and image data processing 
means for generating the Image data of the pixels of the 
object model based on the obtained transparency lev- 
els, and combining the generated image data with 
image data of the game character. 

The translucent information storage means may be 
provided with: means for storing object models to be 
processed for transparency control; and means for stor- 
ing the transparency levels of the pixels of the object 
model which correspond to the distances from the view- 
point of the hypothetical camera which is capturing the 
image of the game character, to the respective pixels of 
the object model positioned closer than the game char- 
acter to the viewpoint of the hypothetical camera, the 
transparency levels being higher as the distances are 
smaller. The transparency control means comprises: 
distance extracting means for determining the distances 
from the viewpoint of the hypothetical camera to the pix- 
els of the object model positioned closer than the game 
character to the viewpoint of the hypothetical camera: 
transparency extracting means for obtaining the trans^ 
parency levels corresponding to the determined dis- 
tances, respectively, from the translucent information 
storage means; and image data processing means for 
generating the image data of the pixels of the object 
model based on the obtained transparency levels, and 
combining the generated image data with image data of 
the game character. 

The game character includes a pair of competitive 
characters. The apparatus may be further provided with 
hypothetical camera viewpoint moving means for reduc- 
ing the distance from the viewpoint of the hypothetical 
camera to the competitive characters as the distance 
between the competitive characters is reduced. 

The transparency control means may be provided 
with distance extracting means for determining the dis- 
tances from the viewpoint of the hypothetical camera to 
the pixels of the object model based on the distance 
reduced by the hypothetical camera viewpoint moving 
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means. 

The video game apparatus may be further provided 
with control means for moving the viewpoint of the hypo- 
thetical camera depending on the movement of the 
competitive characters in order to view the competitive s 
characters laterally at all times. 

Furthermore, the present invention provides a 
method of processing a game image displayed on a dis- 
play screen and including a game character movable in 
a pseudo-three-dimensional space containing an object io 
model, comprising the steps of: determining distances 
from the viewpoint of a hypothetical camera which is 
capturing an image of a game character to pixels of an 
object model as an obstacle behind which the game 
character is concealed as viewed from the viewpoint of is 
the hypothetical camera; determining transparency lev- 
els corresponding to the determined distances, respec- 
tively, from a transparency information table, the 
transparency levels being higher as the distances are 
smaller; generating image data of the pixels of the 20 
object model based on the determined transparency 
levels; and combining the generated image data with 
image data of the game character. 

The step of determining distances may include the 
step of determining distances from the viewpoint of the 25 
hypothetical camera to pixels of the object model which 
is stored in a transparency processing list table as an 
object model to be processed for transparency control. 

The game character includes a pair of competitive 
characters. The method may further include the step of 30 
reducing the distance from the viewpoint of the hypo- 
thetical camera to the competitive characters as the dis- 
tance between the competitive characters is reduced. 

The step of determining distances may include the 
step of determining the distances from the viewpoint of 35 
the hypothetical camera to the pixels of the object model 
based on the reduced distance. 

There may be provided the step of moving the view- 
point of the hypothetical camera deperKfing on the 
movemerrt of the conrpettive characters in order to view 40 
the competitive characters laterally at all times. 

Furthermore, the present invention provides a 
method of processing a game cage displayed on a dis- 
play screen and including a game character movable in 
a pseudo-three-dimensional space containing an object 45 
model, comprising the steps of: determining distances 
from the viewpoint of a hypothetical camera which is 
capturing an image of a game character to pixels of an 
object model positioned forward of the game character 
as viewed from the viewpoint of the hypothetical cam- so 
era; detemnining transparency levels corresponding to 
the determined distances, respectively, from a transpar- 
ency information table, the transparency levels being 
higher as the distances are snnaller; generating image 
data of the pixels of the object model based on the ss 
determined transparency levels; and combining the 
generated image data with innage data of the game 
character. 



The step of determining distances may include the 
step of determining distances from the viewpoint of the 
hypothetical camera to pixels of the object model which 
is stored in a transparency processing list table as an 
object model to be processed for transparency control. 

The game character includes a pair of competitive 
characters. There may be further provided the step of 
reducing the distance from the viewpoint of the hypo- 
thetical camera to the competitive characters as the dis- 
tance between the competitive characters is reduced. 

The step of determining distances may include the 
step of determining the distances from the viewpoint of 
tiie hypothetical camera to the pixels of the object model 
based on the reduced distance. The method may fur- 
tiier include the step of 

moving the viewpoint of tiie hypothetical camera 
depending on the movement of the competitive charac- 
ters in order to view the competitive characters laterally 
at all times. 

Moreover, the present invention provides a method 
of processing a game image displayed on a display 
screen and including a game character movable in a 
pseudo-three-dimensional space containing an object 
model, comprising the st^ of: determining distances 
from tiie viewpoint of a hypothetical camera which is 
capturing an image of a game character to pixels of an 
object model if the object model is positioned closer 
than tiie game character to the viewpoint of the hypo- 
thetical camera: determining transparency levels corre- 
sponding to the determined distances, respectively, 
from a transparency information table, the transparency 
levels being higher as the distances are smaller; gener- 
ating image data of the pixels of the object model based 
on the determined transparency levels; combining tiie 
generated image data witii image data of tiie game 
character; and fogging a color of the object model if the 
object model is positioned farther than the game char- 
acter from the viewpoint of the hypothetical camera. 

The step of determining distances may include the 
step of determining distances from the viewpoint of tiie 
hypotiietical camera to pixels of the object model which 
is stored in a transparency processing list table as an 
object model to be processed for transparency control. 

The game character includes a pair of competitive 
characters. The method may be further provided with 
the step of reducing the distance from the viewpoint of 
the hypothetical camera to the competitive characters 
as the distance between the competitive characters is 
reduced. 

The step of determining distances may include tiie 
step of determining the distances from the viewpoint of 
the hypothetical camera to the pixels of the object model 
based on the reduced distance. 

The method may further include the step of moving 
the viewpoint of tiie hypothetical camera depending on 
the movement of the competitive characters in order to 
view the competitive characters laterally at all times. 

Furthermore, the present invention provides a com- 
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puter-readable recording medium storing a control pro- 
gram for playing a video game in a game image 
displayed on a display screen and including a game 
character movable in a pseudo-three<iimensional 
space containing an object model, the control program . 
comprising the steps of: identifying an object model as 
an obstacle behind which a game character is con- 
cealed as viewed from the viewpoint of a hypothetical 
camera which is capturing an image of the game char- 
acter; determining distances from the viewpoint of the , 
hypothetical camera pixels of the object model; deter- 
mining transparency levels corresponding to the deter- 
mined distances, respectively, from a transparency 
information table, the transparency levels being higher 
as the distances are smaller; generating image data of r 
the pixels of the object model based on the determined 
transparency levels; and combining the generated 
rmage data with image data of the game character 

The control program may further include the step of 
determining whether the identified object model is an st 
object model which is stored in a transparency process- 
ing list table as an object model to be processed for 
transparency control. 

The game character includes a pair of competitive 
characters. The control program may further include the 2S 
step of reducing the distance from the viewpoint of the 
hypothetical camera to the competitive characters as 
the distance between the competitive characters is 
reduced. 

The control program may further include the step of 3o 
determining distances comprises the step of determin- 
ing the distances from the viewpoint of the hypothetical 
camera to the pixels of the object model based on the 
reduced distance. 

The control program may be further provided with 3s 
the step of moving the viewpoint of the hypothetical 
camera depending on the movement of the competitive 
characters in order to view the competitive characters 
laterally at all times. 

Furthermore, the present invention provides a com- 40 
puter-readable recording medium storing a control pro- 
gram for playing a video game in a game image 
displayed on a display screen and including a game 
character movable in a pseudo-three-dimensional 
space containing an object model, the control program 4s 
comprising the steps of: identifying an object model 
positioned forward of a game character as viewed from 
the viewpoint of a hypothetical camera which is captur- 
ing an image of the game character; determining dis- 
tances from the viewpoint of the hypothetical camera so 
pixels of the object model; determining transparency 
levels corresponding to the determined distances, 
respectively, from a transparency information table the 
transparency levels being higher as the distances are 
smaller; generating image data of the pixels of the ss 
object model based on the determined transparency 
levels; and combining the generated image data with 
image data of the game character. 



TTie control program may be further provided with 
the step of determining whether the identified object 
model is an object model which is stored in a transpar- 
ency processing list table as an object model to be proc- 
5 essed for transparency control . 

The game character includes a pair of competitive 
characters. The control program may be further pro- 
vided with the step of reducing the distance from the 
viewpoint of the hypothetical camera to the competitive 
0 characters as the distance between the competitive 
characters is reduced. 

The step of determining distances may include the 
step of detemiining the distances from the viewpoint of 
the hypothetical camera to the pixels of the object model 
5 based on the reduced distance. 

The control program may be further provided with 
the step of moving the viewpoint of the hypothetical 
camera depending on the movement of the competitive 
characters in order to view the competitive characters 
? laterally at all times. 

Furthermore, the present invention provides a com- 
puter-readable recording medium storing a control pro- 
gram for playing a video game in a game image 
displayed on a display screen and including a game 
character movable in a pseudo-three-dimensional 
space containing an object model, the control program 
comprising the steps of: determining distances from the 
viewpoint of a hypothetical camera which is capturing 
an image of a game character to pixels of an object 
model if the object model is positioned closer than the 
game character to the viewpoint of the hypothetical 
camera; determining transparency levels corresponding 
to the determined distances, respectively, from a trans- 
parency information table, the transparency levels being 
higher as the distances are smaller; generating image 
data of the pixels of the object model based on the 
determined transparency levels; combining the gener- 
ated image data with image data of the game character; 
and fogging a color of the object model if the object 
model is positioned farther than the game character 
from the viewpoint of the hypothetical camera. 

The step of determining distances may include the 
step of detennining distances from the viewpoint of the 
hypothetical camera to pixels of the object model which 
is stored in a transparency processing list table as an 
object model to be processed for transparency control. 

The game character includes a pair of competitive 
characters. The control program may be further pro- 
vided with the step of reducing the distance from the 
viewpoint of the hypothetical camera to the competitive 
characters as the distance between the competitive 
characters is reduced. 

The step of determining distances may include the 
step of detennining the distances from the viewpoint of 
the hypothetical camera to the pixels of the object model 
based on the reduced distance. 

The control program may further include the step of 
moving the viewpoint of the hypothetical camera 
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depending on the movement of the competitive charac- 
ters in order to view the competitive characters laterally 
at all times. 

Although certain preferred embodiments of the 
present invention have been shown and described in 
detail, it should be understood that various changes and 
modifications may be made therein without departing 
from the scope of the appended claims. 

Claims 

1 . A video game apparatus for playing a video game in 
a game image displayed oh a display screen and 
including a game character movable in a pseudo- 
three<Jlmensional space containing an object 
model, comprising: 

translucent information storage means for stor- 
ing transparency levels of pixels of an object 
model which correspond to distances from the 
viewpoint of a hypothetical camera which is 
capturing an Image of a game character, to the 
respective pixels of the object model, said 
transp£irency levels being higher as said dis- 
tances are smaller; and 

transparency control means for determining 
distances from the viewpoint of the hypothetical 
camera to pixels of an object model as an 
obstacle behind which said game character is 
concealed as viewed from the viewpoint of the 
hypothetical camera, determining transparency 
levels corresponding to the determined dis- 
tances, respectively, from said translucent 
information storage means, generating image 
data of the pixels of the object model as the 
obstade based on the determined transpar- 
ency levels, and combining the generated 
image data with image data of said game char- 
acter. 

2. A video game apparatus according to claim 1, 
wherein said transparency control means com- 
prises: 

distance extracting means for determining the 
distances from the viewpoint of the hypothetical 
camera to the pixels of the object model; 
transparency extracting means for obtaining 
the transparency levels corresponding to the 
determined distances, respectively, from said 
translucent information storage means: and 
image data processing means for generating 
the Image data of the pixels of the object model 
as the obstacle based on the obtained trans- 
parency levels, and combining the generated 
image data with image data of said game char- 
acter. 



3. A video game apparatus according to claim 1. 
wherein said translucent information storage 
means comprises: 

5 means for storing object models to be proc- 

essed for transparency control; and 
means for storing the transparency levels of the 
pixels of the object model which correspond to 
the distances from the viewpoint of the hypo- 

10 thetical camera which is capturing the image of 

the game character, to the respective pixels of 
the object model, said transparency levels 
being higher as said distances are smaller, and 
wherein said transparency control means com- 

15 prises: 

distance extracting means for determining the 
distances from the viewpoint of the hypothetical 
camera to the pixels of the object model: 
transparency extracting means for obtaining 

20 the transparency levels con^esponding to the 

determined distances, respectively, from said 
translucent information storage means; and 
image data processing means for generating 
the Image data of the pixels of the object model 

25 as the obstacle based on the obtained trans- 

parency levels, and combining the generated 
image data with Image data of said game char- 
acter. 

30 4. A video game apparatus according to any one of 
claims 1 through 3, wherein said game character 
comprises a pair of competitive characters, further 
comprising hypothetical camera viewpoint moving 
means for reducing the distance from said view- 

35 point of the hypothetical camera to said competitive 
characters as the distance between the competitive 
characters is reduced. 

5. A video game apparatus according to claim 4, fur- 
40 ther comprising control means for moving the view- 

poirrt of the hypothetical camera depending on the 
movement of the competitive characters in order to 
view the competitive characters laterally at all 
times. 

45 

6. A method of processing a game image displayed on 
a display screen and including a game character 
movable in a pseudo-three-dimensional space con- 
taining an object model, comprising the steps of: 

50 

determining distances from the viewpoint of a 
hypothetical camera which is capturing an 
image of a game character to pixels of an 
object model as an obstacle behind which said 
55 game character is concealed as viewed from 

the viewpoint of the hypothetical camera; 
determining transparency levels corresponding 
to the determined distances, respectively, from 
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a transparency information table, said transpar- 
ency levels being higher as said distances are 
smaller; 

generating image data of the pixels of the 
object model based on the determined trans- 
parency levels; and 

combining the generated image data with 
image data of said game character. 

A method according to claim 6, wherein said step of 
determining distances comprises the step of deter- 
mining distances from the viewpoint of the hypo- 
thetical camera to pixels of the object model which 
is stored in a transparency processing list table as 
an object model to be processed for transparency 
control. 

A method according to claim 6 or 7, wherein said 
game character comprises a pair of competitive 
characters, further comprising the step of reducing 
the distance from said viewpoint of the hypothetical 
camera to said competitive characters as the dis- 
tance between the competitive characters is 
reduced. 

25 

9, A method according to claim 8. wherein said step of 
determining distances connprises the step of deter- 
mining the distances from the viewpoint of the 
hypothetical camera to the pixels of the object 
model tased on the reduced distance. 30 

10. A method according to claim 6, further comprising 
the step of: 



8. 



nrx)ving the viewpoint of the hypothetical cam- 
era depending on the movement of the compet- 
itive characters in order to view the competitive 
characters laterally at all times. 

11. A computer-readable recording medium storing a 
control program for playing a video game in a game 
image displayed on a display screen and including 
a game character movable in a pseudo-three- 
dimensional space containing an object model, said 
control program comprising the steps of: 
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smaller; 

generating image data of the pixels of the 
object model based on the determined trans- 
parency levels; and 

combining the generated image data with 
image data of said game character. 

12. A computer-readable recording medium according 
to claim 1 1 . further comprising the step of: 

determining whether the identified object 
model is an object model which is stored in a 
transparency processing list table as an object 
model to be processed for transparency con- 
trol. 

13. A computer-readable recording medium according 
to claim 11 or 12, wherein said game character 
comprises a pair of competitive characters, further 
comprising the step of reducing the distance from 
said viewpoint of the hypothetical camera to said 
competitive characters as the distance between the 
competitive characters is reduced. 

14. A computer-readable recording medium according 
to claim 13, wherein said step of determining dis- 
tances comprises the step of determining the dis- 
tances from the viewpoint of the hypothetical 
camera to the pixels of the object model based on 
the reduced distance. 

15. A computer-readable recording medium according 
to claim 1 1 , further comprising the step of: 

moving the viewpoint of the hypothetical cam- 
era depending on the movement of the compet- 
itive characters in order to view the competitive 
characters laterally at all times. 



identifying an object model as an obstacle 
behind which a game character is concealed 
as viewed from the viewpoint of a hypothetical 
camera which is capturing an image of the so 
game character; 

determining distances from the viewpoint of the 
hypothetical camera pixels of said object 
nxxJel; 

determining transparency levels con-esponding 55 
to the determined distances, respectively, from 
a transparency information table, said transpar- 
ency levels being higher as said distances are 
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